Contents 


1. What is T-SQL and how is it different from standard SQL? w.ccccccccssssssessssesseesseesessesseesseeseeseease 5 
2. Explain the use of the SELECT statement in T-SQL. scesssevscceaseucessssenten davinenpssdewersrgabsenandaoenrdaasweentaoess 5 
3. What are the basic components of a T-SQL query? .sss....ssssesssrssssssssrrsssseererrsssseerisrssssterrsssseseerrsssseee 6 
4. How do you write a T-SQL query to filter data using the WHERE clause?.........ssssesssss11110000525.. 6 
5. Describe how to sort data using the ORDER BY clause in T-SQL. .....eeessesssseecsseessesesteesseeseneeesness 7 
6. What are JOINs in T-SQL and can you explain the different types?........scsssecsseseesseeeesneeesseeees 7 
7. How do you implement paging in T-SQL Queries? sissssisccsssssinsssiasdsassvctussenvearsasindavosvercabeslnssussartanees 8 
8. What is the difference between UNION and UNION ALL? uu. eessseesssescsseecsseessseesstecseeersneeenseees 8 
9. How are aliases used in T-SQL queries? .ccmeunnandemnicinne nna ene 9 
10. Can you explain the GROUP BY and HAVING clauses in T-SQL? .....eeeseecsseccsseessesesteesseeesneeennees 9 
11. What are the T-SQL commands for inserting, updating, and deleting data? .....................- 10 
12. How do you perform a conditional update in T-SQL? .s......ssssssssrsssssesrssrsssseerrsssssseerrsssseseerrsssseee 10 
13. What is the purpose of the COALESCE function? caciansnsatiinaninnndieennscase audi: 11 
14. Explain how to convert data types in T-SQL. .sssssssssssssssssssssssessstsrtsrsssssssesentstoresrssnsssnsestnrernrrssssssnses 11 
15. How do you handle NULL values in T-SOQL?..csscssssicssessscasasescorsscatsnasensisnesaons cansesetusonsusrsbesannicasneennetsa 12 
16. What is a CTE (Common Table Expression) and how would you use it?.......eeesseesseeseeeeeeneeees 12 
17. Explain the purpose and usage of subqueries in T-SQL..............1sssssssssssssrsrssrssssssssesestsrsrrssssssses 13 
18. Describe recursive CTEs and provide an example of when they might be used................. 13 
19. Can you explain the concept of window FUNCTIONS in T-SQL?.....seessessssescsstessseeesntecseteesneessseees 14 
20. What is the difference between RANK, DENSE_RANK, and ROW_NUMBER functions? .14 
21. Explain how to use the PIVOT and UNPIVOT operators. xs cciss.ssassiscssieansavicatresbancteatiieeutanente 15 
22. Discuss the use of the OVER clause in T-SQL. .........sssessesssssssssrsissssssssssssssreressersssssssnenrertreessnssssneneee 16 
23. How can you concatenate rows into a single String in T-SQL?..........ssssesssrssssseerssrsssseerssssseseerss 16 


24. 
25. 
26. 
27: 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
AA, 
45. 
46. 
47. 
48. 


What are the scalar and table-valued functions in T-SQL? ......essssssesseesessseesesssssrerrsrssesrerrssssrere 17 
How is a stored procedure different from a function in T-SQL? ...........ssssssssssesssrsrssrsssssssseseresee 18 
Can you write a simple stored procedure with input and output parameters?................... 18 
Explain how to handle errors in Stored Procedures. .......csscssscsssssssesesneesssecesneecssessssccsneccsneeesneeenseees 19 
How do you use the EXECUTE statement in T-SQL? on... escsescssssssssecsneesssseesneccsseeessccsneecsateesneeenseess 20 
What is the significance of the RETURN statement in stored procedures? ...... esses 21 
Describe the use of table variables and temporary tables in stored procedure................ 21 
Discuss the use of variables in T-SQL........sssssessssssseesessssssresssssseeressssssteressssssreersssstertsssterterssssrrrrsssseeree 22 
How do you use control-of-flow language (IF...ELSE, WHILE) in T-SQL scripts? ................ 23 
Can you provide an example of a T-SQL CASE statement? ........s.....ssssssssssesossortsrssssssseseetttoressss 23 
Explain the TRY...CATCH construct in T-SQL error handling. ........eeesseessseesseecssecesneeeeeeeeneeeeneees 24 
What are the implications of using CURSORS in T-SQL? .........ssssssesesssrsrsssssssssssesesrsrssrssssssnsesesene 25 
What is a transaction in the context Of T-SQL? .......sessessessssseresesssseeressssssreressssesrerrssssrereerssesrerrssssrerre 25 
How do you use the BEGIN TRANSACTION, COMMIT, and ROLLBACK statements? ......26 
What does it mean to set a transaction isolation level in T-SQL? „sses 27 
Discuss the potential risks Of transaction deadlocks. ou... eeseessssesssesesseesseesesneesssecssscesneccsneeeneeesnseees 28 
What is an index in SQL Server and how is it implemented in T-SQL? .......ssssssss111010101010101011.- 28 
What are clustered and non-clustered indexes?...........sssssccssssscssseccsesesssssecssseecssseecsssecesssesesneseesee 29 
How can indexing impact the performance Of T-SQL queries? .....eseessseessseesssteesneecseeeeseeesneees 29 
Discuss the process and reason for index MAINTENANCE. ......ssesssesssseesssesesneesstecesecesneeceseeeseeesnseees 30 
What are included columns in an index and when would you use them? .......eeseeeseeseeees 30 
How do you manage permissions USING T-SQL? uu. eeeeesssssssesssessseesneecsseeesneessseesscesneccsneeenneesnseees 31 
What are roles in SQL Server and how are they used in T-SQL? oe eeeseeecsseessseeesneecseeeesneesneeess 32 
Explain the use of T-SQL statements for managing login ACCOUNKS........seeesseescseesseseeeesneeees 32 
How can you secure data against SQL injection attacks in T-SQL? .........ssssesssssss11s1ssssssssesereee 33 


49. 
50. 
51. 
52. 
53. 
54. 


5 


[Og] 


56. 
57. 
58. 


fo) 
ul 


What best practices should be followed when writing T-SQL COde€?......eesessseesseesseeeneeees 34 


How do you write T-SQL code for scalability and maintainability? 0... eeeeseeseeesneeees 34 
Discuss naming conventions and their importance in T-SQL. uu... esssessseesesneeeeseeeeeseeeessneeeseeees 35 
How do you ensure that your T-SQL code is readable? ou... eecseessssessssssseecseeseseecsneecsseessneeenseees 35 
What are dynamic SQL queries and how do you execute them in T-SQL? ou... eesseeecssseeeeeees 36 
How is XML data handled in T-SQL? ctf cece ct teers ot are act haere ates ce al cca 36 


. What is the difference between SQL Server temporary tables and table variables? ........37 


How do you work with hierarchies and recursive relationships in T-SQL? uu... esses 38 
Explain the use of spatial data types in T-SQL........ccccsssssssssssscscssssssssessccrsssessecessccessscssecenasecuseessscees 38 


What steps would you take to troubleshoot and optimize a slow-running T-SQL query? 


. Explain the use of SQL Server Profiler and Execution Plan for performance tuning......... 39 


. How do you identify and handle SQL Server blocking queries? ......eesseessessseecssteseseeesneeeseeeenes 40 
. How does T-SQL support data warehousing operations? ou. ..eeessescssecsnecssesesneesseeesseeesneeeseeeenes 40 
. Describe the use of partitioning in T-SQL and SQL Servel......ecessessssesssssesssesesneecseesesteesneecseeerees 41 
. Explain the ETL (Extract, Transform, Load) process in relation to T-SQL scripting............. 42 
. How do you enforce business logic within T-SQL scripts?...........ssssssssessssrsrssrsssssssesertsrsrrssss 42 
. Describe the use of constraints and triggers in enforcing integrity. es eeesseeesseesssesesneeeeeeeeees 43 
. What are some ways T-SQL can be used for data validation? wn... eeeesecssesssneessessseeesneeeseeeenes 44 
. How does T-SQL work with SQL Server Reporting Services (SSRS)?.....seesssssssessseeesneeeseeeeees 45 


. Discuss the interaction between T-SQL and SQL Server Integration Services (SSIS)........45 


. Explain how T-SQL scripts can be used within SQL Server Agent jobs. essences 46 
. How can T-SQL be used for data aggregation ANd SUMMALY? ........eesseesssesssseesseesssecesneeeseeeenes 46 
. Discuss the capabilities of T-SQL for trend analySiS.......eeseesssescsseesssesesseesseecsseecsneecsseesseeesneeeseeeeses 47 


. How is T-SQL used to prepare data for business intelligence and analytics? ........ eee 48 


73. What are some of the new T-SQL features in the latest version of SQL Server? uu... 48 


74. Discuss how T-SQL has evolved to work with big data and in-memory technologies....49 
75. How does T-SQL support cloud scenarios with Azure SQL Database? ...... ccc 50 
76. Explain strategies for handling large-volume data updates and deletes in T-SQL........... 50 
77. How do you use T-SQL to handle duplicate record scenarios? .....eeseeesssesesseesseseseeessteesseeesnees 51 
78. What is a T-SQL Merge statement and how is it used? ........ssssssssssss11s1sssssssesostorssrsssssssseseeosreressss 51 
79. What tools and techniques are available for testing T-SQL code? .....eeseecsseesssesssessseeesneeesnees 52 
80. How can you debug a stored procedure in SQL Server Management Studio (SSMS)?...53 
81. Discuss how assertions and checkpoints can be used in T-SQL scripts. .......sssesssesses1s1s111 53 
82. Discuss how to work with different date and time data types in T-SQL. ...........ssssssese11111112.. 54 
83. How do you handle time zones in T-SQL? ...........sssssssssesssrsrssssssssseseeosrorrsrsssssssestetoresrssnsssnsesteteroressss 55 
84. Provide examples of common date and time-related functions in T-SQL. wees: 55 
85. How does T-SQL accommodate working with JSON data? esecsssssssesneecsnsesseesnessneeesnees 56 


86. What support does T-SQL offer for working with binary and large objects (BLOBs)?.....56 


87. 
88. 
89. 
90. 
91. 
92. 
93: 
94. 
95. 
96. 
97. 


Discuss the use of UDT (User-Defined Types) in T-SQL. ..........ssssssesessrsrssssessssesessstorssrssssssssesereeee 57 
How do you manage T-SQL script deployments across different environments?............ 57 
Discuss version control practices for T-SQL SCIIPtS.........ceccsscssssssecsneesssteesseecsscsenecsneecseceesneesnseees 58 
How do you automate common database administration tasks with T-SQL?.................... 58 
Discuss the T-SQL scripts for backing up and restoring SQL Server databases. ................ 59 
Explain how to monitor SQL Server health with T-SQL scripts. .....ceesessssessseesssesesneecseeeeseeesneeees 59 
Discuss the use of output parameters in stored procedures. .......eeccesssssssesssesssesssessssesseesseeeneees 60 
How do dynamic stored procedures work? ............ssssssssessssstsrssssssssssseseetetorrsssessssestetetoresrssssssnsesteete 61 
How can you manage transaction scope within a stored procedure? ........sssssesrssssseseeresssseee 62 
How do you document your T-SQL code for team collaboration?..........ssssesssssssrsssssssssssesereee 63 
Discuss the role of code reviews in the T-SQL development proceSS. ........ssssssssss1111111101011101 63 


98. How would you design a T-SQL solution for a banking transaction system? uu... 64 
99. Provide a T-SQL solution for reporting top N customers by Sall@S..........cecssesssscsseesseeeseeesnees 65 


100. Discuss how you would use T-SQL to identify and resolve data integrity issues. ........... 66 


1. What is T-SQL and how is it different from standard SQL? 


e Definition: T-SQL (Transact-SQL) is Microsoft's proprietary extension of SQL 
(Structured Query Language) used primarily in SQL Server. 

e Additional Features: T-SQL includes procedural programming constructs such as 
loops, conditions, and local variables, allowing for more complex operations than 
standard SQL. 

e Error Handling: T-SQL offers built-in error handling mechanisms (like TRY...CATCH), 
which are not part of the SQL standard, making it easier to manage runtime errors. 


2. Explain the use of the SELECT statement in T-SQL. 


e Data Retrieval: The SELECT statement is used to query data from one or more tables 
and can retrieve specific columns or all columns using SELECT *. 

e Filtering Results: You can filter results using the WHERE clause to include only rows 
that meet specific criteria. 

e Sorting and Grouping: The results can be sorted using ORDER BY and grouped 
using GROUP BY for aggregate calculations. 


Example: 
sql 


Copy code 
SELECT FirstName, LastName FROM Employees WHERE Department = 'Sales' ORDER BY LastName; 


3. What are the basic components of a T-SQL query? 


e SELECT Clause: Specifies the columns to be returned in the result set. 

e FROM Clause: Indicates the tables from which to retrieve the data. 

e WHERE Clause: Filters records based on specified conditions, and can be combined 
with other clauses like GROUP BY and ORDER BY. 


Example: 


sql 

Copy code 

SELECT EmployeelD, COUNT(*) FROM Orders WHERE OrderDate >= '2024-01-01' GROUP BY 
EmployeelD; 


4. How do you write a T-SQL query to filter data using the 
WHERE clause? 


e Syntax: Use the WHERE clause immediately after the FROM clause to filter records 
based on conditions. 

e Multiple Conditions: You can combine multiple conditions using logical operators 
such as AND, OR, and NOT. 

e Data Type Compatibility: Ensure that the data types of the columns match the 
values in the conditions. 


Example: 
sql 


Copy code 
SELECT * FROM Employees WHERE Department = 'Sales' AND HireDate >= '2020-01-01'; 


5. Describe how to sort data using the ORDER BY clause in T- 
SQL. 


e Default Sorting: By default, the ORDER BY clause sorts results in ascending order; 
use DESC for descending order. 

e Multiple Columns: You can sort by multiple columns to refine the order of results. 

e Sorting Null Values: T-SQL allows specifying how NULLs are sorted using NULLS 
FIRST or NULLS LAST options. 


Example: 


sql 
Copy code 
SELECT * FROM Employees ORDER BY Department ASC, LastName DESC; 


6. What are JOINs in T-SQL and can you explain the different 
types? 


e Definition: JOINs are used to combine rows from two or more tables based on a 
related column. 
e Types of JOINS: 
o INNER JOIN: Returns only matching rows from both tables. 
o LEFT JOIN: Returns all rows from the left table and matched rows from the 
right table, with NULLs for non-matching rows. 
o RIGHT JOIN: Returns all rows from the right table and matched rows from 
the left table, with NULLs for non-matching rows. 


Example: 


sql 

Copy code 

SELECT Employees.FirstName, Departments. DepartmentName 

FROM Employees 

INNER JOIN Departments ON Employees.DepartmentID = Departments.DepartmentID; 


7. How do you implement paging in T-SQL queries? 


e Paging Mechanism: Use the OFFSET and FETCH NEXT clauses to implement paging in 
T-SQL queries. 

e Pagination Variables: Set variables for the page number and the number of records 
per page to dynamically control the results returned. 

e Use Cases: Commonly used in web applications to display large datasets across 


multiple pages. 
Example: 


sql 

Copy code 

DECLARE @PageNumber AS INT = 1, @RowsPerPage AS INT = 10; 

SELECT * FROM Employees ORDER BY EmployeelD OFFSET (@PageNumber - 1) * @RowsPerPage 
ROWS FETCH NEXT @RowsPerPage ROWS ONLY; 


8. What is the difference between UNION and UNION ALL? 


e Union Operation: UNION combines the result sets of two or more SELECT 
statements and removes duplicates. 

e Union All Operation: UNION ALL combines result sets without removing duplicates, 
which can lead to better performance. 

e Use Cases: Use UNION when you need unique results, and UNION ALL when you 


want to retain all records. 
Example: 


sql 

Copy code 

SELECT City FROM Customers UNION SELECT City FROM Suppliers; -- Removes duplicates 
SELECT City FROM Customers UNION ALL SELECT City FROM Suppliers; -- Retains duplicates 


9. How are aliases used in T-SQL queries? 


e Purpose: Aliases provide a temporary name for a column or table to improve query 
readability. 

e Syntax: Aliases are defined using the AS keyword (optional in T-SQL). 

e Application: Useful in complex queries or when combining multiple tables to clarify 


the output. 
Example: 


sql 
Copy code 
SELECT FirstName AS Name, LastName AS Surname FROM Employees; 


10. Can you explain the GROUP BY and HAVING clauses in T- 
SOL? 


e GROUP BY: Used to group rows that have the same values in specified columns into 
summary rows, often used with aggregate functions. 

e HAVING: Filters groups based on a condition, allowing for filtering on aggregated 
data. 

e Application: Use HAVING to apply conditions on aggregate results that cannot be 
filtered using WHERE. 


Example: 


sql 

Copy code 

SELECT Department, COUNT(*) AS EmployeeCount 
FROM Employees 

GROUP BY Department 

HAVING COUNT(*) > 5; 


11. What are the T-SQL commands for inserting, updating, 
and deleting data? 


e INSERT: Used to add new records to a table. You can specify the target table and 
the values to be inserted. 

e UPDATE: Modifies existing records in a table based on specified conditions. Use the 
SET clause to define new values. 

e DELETE: Removes records from a table. It's crucial to use the WHERE clause to 
prevent deleting all records unintentionally. 


Example: 


sql 

Copy code 

-- Insert 

INSERT INTO Employees (FirstName, LastName) VALUES (‘John’, 'Doe’); 


-- Update 
UPDATE Employees SET LastName = 'Smith' WHERE EmployeelD = 1; 


-- Delete 
DELETE FROM Employees WHERE EmployeelD = 1; 


12. How do you perform a conditional update in T-SQL? 


e Using CASE Statement: You can use the CASE statement within the SET clause to 
perform conditional updates on different columns. 

e Multiple Conditions: You can specify multiple conditions to decide which values to 
update based on existing data. 

e Transaction Control: It's advisable to wrap conditional updates in a transaction to 
maintain data integrity. 


Example: 


sql 


Copy code 

UPDATE Employees 

SET Salary = CASE 
WHEN PerformanceRating = ‘Excellent’ THEN Salary * 1.10 
WHEN PerformanceRating = 'Good' THEN Salary * 1.05 
ELSE Salary 

END; 


13. What is the purpose of the COALESCE function? 


e Definition: The COALESCE function returns the first non-null value in a list of 
expressions. 

e Use Case: It’ s useful for handling NULL values, allowing you to provide default 
values in queries. 

e Multiple Arguments: You can provide multiple arguments, and it will return the first 
one that is not NULL. 


Example: 


sql 
Copy code 
SELECT COALESCE(MiddleName, 'N/A') AS DisplayName FROM Employees; 


14. Explain how to convert data types in T-SQL. 


e CAST and CONVERT Functions: Use CAST() and CONVERT() functions to change one 
data type to another. 

e Implicit vs. Explicit Conversion: SQL Server performs implicit conversion when data 
types are compatible; otherwise, use explicit conversion functions. 

e Formatting Dates: CONVERT() can also format dates according to different styles. 


Example: 
sql 


Copy code 
SELECT CAST('2024-08-01' AS DATE) AS ConvertedDate; 


SELECT CONVERT(VARCHAR, GETDATE(), 101) AS FormattedDate; -- MM/DD/YYYY format 
15. How do you handle NULL values in T-SQL? 


e IS NULL and IS NOT NULL: Use these operators in the WHERE clause to filter rows 
with NULL values. 

e Functions: Use COALESCE(), ISNULL(), or NULLIF() to manage and replace NULL values 
in your data. 

e Default Values: Define default values for columns in table definitions to prevent 
NULL entries. 


Example: 


sql 

Copy code 

SELECT * FROM Employees WHERE MiddleName IS NULL; 
SELECT COALESCE(MiddleName, 'N/A') FROM Employees; 


16. What is a CTE (Common Table Expression) and how would 


you use It? 


e Definition: A CTE provides a temporary result set that can be referenced within a 
SELECT, INSERT, UPDATE, or DELETE statement. 

e Recursive Queries: CTEs can be recursive, allowing for hierarchical data processing. 

e Improved Readability: They enhance query readability by breaking complex queries 


into simpler parts. 
Example: 


sql 

Copy code 

WITH EmployeeCTE AS ( 
SELECT EmployeelD, FirstName, LastName, Manager|D 
FROM Employees 


SELECT * FROM EmployeeCTE WHERE ManagerlD IS NULL; -- Get top-level managers 


17. Explain the purpose and usage of subqueries in T-SQL. 


Definition: A subquery is a query nested within another query, providing a way to 
retrieve data that will be used in the main query. 
Types: Subqueries can be used in SELECT, FROM, and WHERE clauses. They can return 


single or multiple values. 
Use Cases: They are useful for filtering results based on another dataset or for 


calculating aggregate values. 


Example: 


sql 


Copy code 

SELECT FirstName, LastName 

FROM Employees 

WHERE DepartmentID IN (SELECT DepartmentID FROM Departments WHERE Location = 'New 


York’); 


18. Describe recursive CTEs and provide an example of when 


they might be used. 


Definition: Recursive CTEs allow querying hierarchical data by referencing 
themselves to produce multiple levels of data. 

Anchor Member: The first part of the CTE defines the anchor member, which serves 
as the starting point for recursion. 

Recursive Member: The second part references the CTE itself to retrieve additional 


levels of data. 


Example: 


sql 


Copy code 
WITH RecursiveCTE AS ( 


SELECT EmployeelD, FirstName, ManagerlD 

FROM Employees 

WHERE ManagerlD IS NULL -- Start with top-level managers 
UNION ALL 

SELECT e.EmployeelD, e.FirstName, e.ManagerlD 

FROM Employees e 

INNER JOIN RecursiveCTE r ON e.ManagerID = r.EmployeelD 


) 
SELECT * FROM RecursiveCTE; 


19. Can you explain the concept of window functions in T- 
SQL? 


e Definition: Window functions perform calculations across a set of table rows that 
are related to the current row, without collapsing the result set. 

e OVER Clause: The OVER clause defines the partitioning and ordering of data for the 
window function. 


e Use Cases: Commonly used for running totals, moving averages, and ranking data. 
Example: 


sql 
Copy code 
SELECT EmployeelD, Salary, 
SUM(Salary) OVER (ORDER BY EmployeelD) AS RunningTotal 
FROM Employees; 


20. What is the difference between RANK, DENSE_RANK, and 
ROW_NUMBER functions? 


e ROW_NUMBER.: Assigns a unique sequential integer to rows within a partition of a 
result set, starting at 1. 
e RANK: Assigns a rank to each row within a partition, with gaps in the ranking if there 


are ties. 


e DENSE_RANK: Similar to RANK, but without gaps in the ranking values for tied rows. 
Example: 


sql 

Copy code 

SELECT EmployeelD, Salary, 
ROW_NUMBER() OVER (ORDER BY Salary DESC) AS RowNum, 
RANK() OVER (ORDER BY Salary DESC) AS RankNum, 
DENSE_RANK() OVER (ORDER BY Salary DESC) AS DenseRankNum 

FROM Employees; 


21. Explain how to use the PIVOT and UNPIVOT operators. 


e PIVOT: Transforms unique values from one column into multiple columns in the 
output. It's useful for aggregating data based on specific categories. 

e UNPIVOT: The opposite of PIVOT, it converts multiple columns back into rows, often 
used to normalize data. 

e Use Cases: Commonly used in reporting to create summary tables for easier 


analysis. 
Example: 


sql 

Copy code 

-- PIVOT Example 

SELECT * 

FROM (SELECT Year, Quarter, Revenue FROM Sales) AS SourceTable 

PIVOT (SUM(Revenue) FOR Quarter IN ([Q1], [Q2], [Q3], [Q4])) AS PivotTable; 


-- UNPIVOT Example 

SELECT Year, Quarter, Revenue 

FROM (SELECT Year, Q1, Q2, Q3, Q4 FROM QuarterlyRevenue) AS SourceTable 
UNPIVOT (Revenue FOR Quarter IN (Q1, Q2, Q3, Q4)) AS UnpivotTable; 


22. Discuss the use of the OVER clause in T-SQL. 


e Definition: The OVER clause defines the window for aggregate functions, allowing 
you to calculate values across a specified range of rows. 

e Partitioning: You can partition data into subsets and apply calculations to each 
subset separately. 

e Ordering: It allows for ordering of data within partitions, essential for functions like 
ROW_NUMBER, RANK, and others. 


Example: 


sql 
Copy code 
SELECT EmployeelD, Salary, 
AVG(Salary) OVER (PARTITION BY DepartmentID) AS AvgDepartmentSalary 
FROM Employees; 


23. How can you concatenate rows into a single string in T- 
SQL? 


e STRING_AGG: In SQL Server 2017 and later, STRING_AGG function is used to 
concatenate values from multiple rows into a single string. 

e FOR XML PATH: In earlier versions, you can use the FOR XML PATH method to 
achieve similar results. 

e Use Cases: Useful for generating comma-separated lists or summaries from 


grouped data. 
Example: 


sql 

Copy code 

-- Using STRING_AGG 

SELECT DepartmentID, STRING_AGG(FirstName, ', ') AS EmployeeNames 
FROM Employees 

GROUP BY DepartmentlD; 


-- Using FOR XML PATH 
SELECT DepartmentID, 
STUFF((SELECT ',' + FirstName 
FROM Employees e 
WHERE e.DepartmentID = d.DepartmentID 
FOR XML PATH(")), 1, 2, ") AS EmployeeNames 
FROM Departments d; 


24. What are the scalar and table-valued functions in T-SQL? 


e Scalar Functions: These return a single value based on input parameters. Common 
examples include GETDATE(), LEN(), and custom functions. 

e Table-Valued Functions (TVFs): Return a table as a result. They can be used in FROM 
clauses just like regular tables. 

e Use Cases: Scalar functions are often used for calculations, while TVFs are used to 
encapsulate complex queries that return datasets. 


Example: 


sql 
Copy code 
-- Scalar Function Example 
CREATE FUNCTION dbo.GetFullName (@FirstName VARCHAR(50), @LastName VARCHAR(50)) 
RETURNS VARCHAR(101) 
AS 
BEGIN 
RETURN @FirstName +'' + @LastName; 
END; 


-- Table-Valued Function Example 

CREATE FUNCTION dbo.GetEmployeesByDepartment (@DeptID INT) 
RETURNS TABLE 

AS 

RETURN (SELECT * FROM Employees WHERE DepartmentID = @DeptID); 


25. How is a stored procedure different from a function in T- 
SQL? 


e Return Types: A stored procedure does not return a value, but it can return multiple 
result sets. Functions return a single value or a table. 

e Invocation: Stored procedures are executed with the EXECUTE statement, while 
functions can be called within a query. 

e Side Effects: Stored procedures can change data (insert/update/delete), while 
functions are generally designed to compute values without side effects. 


Example: 


sql 
Copy code 
-- Stored Procedure 
CREATE PROCEDURE GetEmployeeByID 
@EmployeelD INT 
AS 
BEGIN 
SELECT * FROM Employees WHERE EmployeelD = @EmployeelD; 
END; 


-- Function 
CREATE FUNCTION GetEmployeeCount() 
RETURNS INT 
AS 
BEGIN 

RETURN (SELECT COUNT(*) FROM Employees); 
END; 


26. Can you write a simple stored procedure with input and 


output parameters? 


e Input Parameters: Allow passing values into the stored procedure. 


e Output Parameters: Enable returning values back to the calling context. 
e Example: Useful for calculating totals or returning counts. 


Example: 


sql 
Copy code 
CREATE PROCEDURE GetEmployeeSalary 
@EmployeelD INT, 
@Salary DECIMAL(10, 2) OUTPUT 
AS 
BEGIN 
SELECT @Salary = Salary FROM Employees WHERE EmployeelD = @EmployeelD; 
END; 


-- Calling the Procedure 

DECLARE @Salary DECIMAL(10, 2); 

EXEC GetEmployeeSalary @EmployeelD = 1, @Salary = @Salary OUTPUT; 
SELECT @Salary; -- Displays the salary of the employee 


27. Explain how to handle errors in stored procedures. 


e TRY...CATCH: This construct allows you to catch exceptions and handle errors 
gracefully. 

e RAISEERROR: Can be used to generate custom error messages and control flow 
based on error types. 

e Transaction Rollback: Ensures that changes are not committed if an error occurs 


during execution. 
Example: 


sql 

Copy code 

CREATE PROCEDURE SafeUpdateSalary 
@EmployeelD INT, 
@NewSalary DECIMAL(10, 2) 


AS 
BEGIN 
BEGIN TRY 
BEGIN TRANSACTION; 
UPDATE Employees SET Salary = @NewSalary WHERE EmployeelD = @EmployeelD; 
COMMIT TRANSACTION; 
END TRY 
BEGIN CATCH 
ROLLBACK TRANSACTION; 
PRINT ‘Error occurred: ' + ERROR_MESSAGE(); 
END CATCH; 
END; 


28. How do you use the EXECUTE statement in T-SQL? 


e Purpose: The EXECUTE statement is used to run stored procedures, dynamic SQL, or 
any executable code in T-SQL. 

e Syntax Variability: It can accept parameters for stored procedures or run a string of 
SQL code. 

e Dynamic SQL: Allows for the execution of dynamically constructed SQL queries. 


Example: 


sql 

Copy code 

-- Executing a stored procedure 

EXEC GetEmployeeByID @EmployeelD = 1; 


-- Executing dynamic SQL 

DECLARE @SQL NVARCHAR(1000); 

SET @SQL = 'SELECT * FROM Employees WHERE DepartmentID = 2'; 
EXEC(@SQL); 


29. What is the significance of the RETURN statement in 


stored procedures? 


e Return Status: The RETURN statement sends an integer status code back to the 
calling application. A status of 0 indicates success, while non-zero values indicate 
various error conditions. 

e Not for Data: Unlike output parameters, RETURN is not used to pass data but to 
indicate execution success or failure. 


e Exiting Procedures: It can also be used to exit a stored procedure early. 
Example: 


sql 
Copy code 
CREATE PROCEDURE CheckEmployee 
@EmployeelD INT 
AS 
BEGIN 
IF NOT EXISTS (SELECT * FROM Employees WHERE EmployeelD = @EmployeelD) 
BEGIN 
RETURN 1; -- Error code for employee not found 
END 
RETURN 0; -- Success code 
END; 


30. Describe the use of table variables and temporary tables in 


stored procedures. 


e Table Variables: Declared using the DECLARE statement and exist only within the 
scope of the procedure. They are faster for smaller datasets. 

e Temporary Tables: Created using the CREATE TABLE syntax with a # prefix. They can 
be indexed and are more flexible for larger datasets. 

e Use Cases: Both can store intermediate results, but temporary tables are better for 
larger, more complex data manipulations. 


Example: 


sql 

Copy code 

-- Table Variable 

DECLARE @EmployeeTable TABLE (EmployeelD INT, FirstName VARCHAR(50)); 
INSERT INTO @EmployeeTable VALUES (1, ‘John’), (2, Jane’); 


-- Temporary Table 

CREATE TABLE #TempEmployees (EmployeelD INT, FirstName VARCHAR(S50)); 
INSERT INTO #TempEmployees VALUES (1, John’), (2, Jane’); 

SELECT * FROM #TempEmployees; 

DROP TABLE #TempEmployees; -- Cleanup 


31. Discuss the use of variables in T-SQL. 


e Definition: Variables in T-SQL are used to store temporary data that can be used in 
a batch or procedure. They are defined with the DECLARE statement. 

e Scope: Variables have a specific scope, typically limited to the batch or stored 
procedure in which they are declared. 

e Data Types: Variables can be of various data types, including scalar types like INT, 
VARCHAR, and table types. 


Example: 


sql 

Copy code 

DECLARE @TotalSales DECIMAL(10, 2); 

SET @TotalSales = (SELECT SUM(SalesAmount) FROM Sales); 
SELECT @TotalSales AS TotalSales; 


32. How do you use control-of-flow language (IF...ELSE, 
WHILE) in T-SQL scripts? 


e = IF...ELSE: This control-of-flow statement allows conditional execution of T-SQL 
statements based on boolean expressions. 

e WHILE Loop: Used for executing a block of code repeatedly while a specified 
condition is true. 

e Use Cases: Control-of-flow statements are essential for implementing logic in 


stored procedures and scripts. 
Example: 


sql 
Copy code 
DECLARE @Counter INT = 1; 


WHILE @Counter <= 5 

BEGIN 
PRINT ‘Counter: ' + CAST(@Counter AS VARCHAR); 
SET @Counter = @Counter + 1; 

END; 


-- IF...ELSE Example 

IF (SELECT COUNT(*) FROM Employees) > 100 
PRINT 'Large Company’; 

ELSE 
PRINT 'Small Company’; 


33. Can you provide an example of a T-SQL CASE statement? 


e Purpose: The CASE statement is used to implement conditional logic in T-SQL, 
allowing different outputs based on specific conditions. 
e Syntax: It can be used in both SELECT statements and within other control-of-flow 


statements. 


e Flexibility: CASE can return different values depending on the evaluation of 


expressions or conditions. 
Example: 


sql 
Copy code 
SELECT EmployeelD, FirstName, 
CASE 
WHEN Salary < 40000 THEN 'Low' 
WHEN Salary BETWEEN 40000 AND 80000 THEN 'Medium' 
ELSE 'High' 
END AS SalaryCategory 
FROM Employees; 


34. Explain the TRY...CATCH construct in T-SQL error handling. 


e TRY Block: Contains T-SQL statements that might produce an error. If an error 
occurs, control is passed to the CATCH block. 

e CATCH Block: Executes when an error is encountered in the TRY block, allowing for 
error handling and logging. 

e Error Functions: Functions like ERROR_NUMBER(, ERROR_MESSAGE(), and 
ERROR_SEVERITY() can be used within the CATCH block to retrieve error information. 


Example: 


sql 
Copy code 
BEGIN TRY 
-- Attempt to divide by zero 
SELECT 10 / 0 AS Result; 
END TRY 
BEGIN CATCH 
PRINT ‘Error occurred: ' + ERROR_MESSAGE(); 
END CATCH; 


35. What are the implications of using CURSORS in T-SQL? 


e Definition: A cursor allows row-by-row processing of a result set, which can be 
useful for complex operations where set-based processing isn't feasible. 

e Performance: Cursors can lead to performance issues due to their overhead and are 
generally slower than set-based operations. 

e Use Cases: While often discouraged, they may be necessary for certain tasks like 


iterative calculations. 
Example: 


sql 
Copy code 
DECLARE @EmployeelD INT, @Salary DECIMAL(10, 2); 
DECLARE employee_cursor CURSOR FOR 
SELECT EmployeelD, Salary FROM Employees; 


OPEN employee_cursor; 
FETCH NEXT FROM employee_cursor INTO @EmployeelD, @Salary; 


WHILE @ @FETCH_STATUS = 0 
BEGIN 
PRINT ‘Employee ID: ' + CAST(@EmployeelD AS VARCHAR) + ', Salary: ' + CAST(@Salary AS 
VARCHAR); 
FETCH NEXT FROM employee_cursor INTO @EmployeelD, @Salary; 
END 


CLOSE employee_cursor; 
DEALLOCATE employee_cursor; 


36. What is a transaction in the context of T-SQL? 


e Definition: A transaction is a sequence of operations performed as a single logical 
unit of work, ensuring data integrity. 


e ACID Properties: Transactions adhere to ACID properties (Atomicity, Consistency, 
Isolation, Durability), which ensure reliable processing. 

e Management: Transactions are managed using statements like BEGIN 
TRANSACTION, COMMIT, and ROLLBACK. 


Example: 


sql 
Copy code 
BEGIN TRANSACTION; 


BEGIN TRY 
INSERT INTO Employees (FirstName, LastName) VALUES (‘John’, 'Doe’); 
INSERT INTO Employees (FirstName, LastName) VALUES (‘Jane’, 'Smith’); 
COMMIT; -- If both inserts succeed 

END TRY 

BEGIN CATCH 
ROLLBACK; -- If any error occurs 
PRINT ‘Transaction failed: ' + ERROR_MESSAGE(); 

END CATCH; 


37. How do you use the BEGIN TRANSACTION, COMMIT, and 
ROLLBACK statements? 


e BEGIN TRANSACTION: Initiates a new transaction, marking the start of a logical unit 
of work. 

e COMMIT: Finalizes the transaction, making all changes made during the transaction 
permanent. 

e ROLLBACK: Undoes all changes made during the transaction if an error occurs or if 


a condition is met. 
Example: 


sql 
Copy code 


BEGIN TRANSACTION; 


BEGIN TRY 
UPDATE Accounts SET Balance = Balance - 100 WHERE AccountID = 1; 
UPDATE Accounts SET Balance = Balance + 100 WHERE AccountID = 2; 
COMMIT; -- Both updates succeed 

END TRY 

BEGIN CATCH 
ROLLBACK; -- Undo all changes if an error occurs 
PRINT ‘Transaction rolled back: ' + ERROR_MESSAGE(); 

END CATCH; 


38. What does it mean to set a transaction isolation level in T- 
SQL? 


e Definition: Transaction isolation levels define the visibility of changes made in one 
transaction to other transactions. It controls the trade-off between consistency and 
concurrency. 

e Levels: Common isolation levels include READ UNCOMMITTED, READ COMMITTED, 
REPEATABLE READ, SERIALIZABLE, and SNAPSHOT. 

e Use Cases: Different levels can be used to balance performance and data integrity 


based on application requirements. 
Example: 
sql 
Copy code 
SET TRANSACTION ISOLATION LEVEL SERIALIZABLE; 
BEGIN TRANSACTION; 


-- Your queries here 


COMMIT; 


39. Discuss the potential risks of transaction deadlocks. 


e Definition: A deadlock occurs when two or more transactions hold locks on 
resources and are waiting for each other to release them. 

e Impact: Deadlocks can cause transactions to be terminated, leading to a poor user 
experience and potential data loss if not handled correctly. 

e Prevention: Strategies to prevent deadlocks include ensuring consistent access 


order to resources, using shorter transactions, and proper indexing. 
Example: 


sql 

Copy code 

-- Deadlock scenario (hypothetical) 

-- Transaction A locks Table 1, then tries to lock Table 2 
-- Transaction B locks Table 2, then tries to lock Table 1 


40. What is an index in SQL Server and how is it implemented 


in T-SQL? 


e Definition: An index is a database object that improves the speed of data retrieval 
operations on a database table at the cost of additional space and slower writes. 

e Types: Common types include clustered indexes (which sort and store data rows) 
and non-clustered indexes (which store a pointer to the data rows). 

e Implementation: Indexes are created using the CREATE INDEX statement and can be 


tailored for specific query patterns. 
Example: 
sql 
Copy code 


CREATE NONCLUSTERED INDEX IX_Employee_LastName ON Employees(LastName); 


-- This index will improve search performance on LastName column. 


41. What are clustered and non-clustered indexes? 


e Clustered Index: A clustered index determines the physical order of data in a table. 
There can be only one clustered index per table because data rows can only be 
sorted in one way. 

e Non-Clustered Index: A non-clustered index is a separate structure that points to 
the data rows. A table can have multiple non-clustered indexes, allowing for faster 
searches on various columns without altering the physical order of the data. 

e Use Cases: Clustered indexes are ideal for columns that are frequently used for 
sorting or filtering, while non-clustered indexes are useful for improving query 
performance on specific columns. 


Example: 


sql 

Copy code 

CREATE CLUSTERED INDEX IX_Employee_ID ON Employees(EmployeelD); 

CREATE NONCLUSTERED INDEX IX_Employee_FirstName ON Employees(FirstName); 


42. How can indexing impact the performance of T-SQL 


queries? 


e Improved Read Performance: Indexes significantly speed up data retrieval 
operations, allowing SQL Server to find data quickly without scanning the entire 
table. 

e Slower Write Performance: While indexes enhance read performance, they can 
slow down insert, update, and delete operations because the index needs to be 
maintained. 

e Storage Considerations: Indexes consume additional storage space, which can be a 


consideration when designing your database. 
Example: 


sql 


Copy code 
-- A query using an index 
SELECT * FROM Employees WHERE LastName = ‘Smith’; -- Fast due to non-clustered index 


43. Discuss the process and reason for index maintenance. 


e Rebuild vs. Reorganize: Index maintenance involves either rebuilding (completely 
recreating) or reorganizing (defragmenting) indexes. Rebuilding is more resource- 
intensive but necessary when indexes become fragmented. 

e Scheduled Maintenance: Regular index maintenance is crucial to ensure optimal 
performance and can be scheduled using SQL Server Agent jobs. 

e Monitoring Fragmentation: SQL Server provides dynamic management views 
(DMVs) to monitor index fragmentation levels and determine when maintenance is 


needed. 
Example: 


sql 

Copy code 

-- Rebuilding an index 

ALTER INDEX IX_Employee_LastName ON Employees REBUILD; 


-- Reorganizing an index 
ALTER INDEX IX_Employee_LastName ON Employees REORGANIZE; 


44. What are included columns in an index and when would 


you use them? 


e Definition: Included columns allow you to add non-key columns to a non-clustered 
index, enabling the query to retrieve all required columns without needing to access 
the base table. 

e Benefits: This can improve query performance by reducing the number of I/O 
operations, especially for queries that frequently access certain columns. 


e Use Cases: Useful in scenarios where the same columns are repeatedly queried 
together, as it helps avoid lookups. 


Example: 


sql 

Copy code 

CREATE NONCLUSTERED INDEX IX_Employee_LastName ON Employees(LastName) 
INCLUDE (FirstName, HireDate); 


45. How do you manage permissions using T-SQL? 


e GRANT: The GRANT statement is used to give specific privileges on database 
objects to users or roles. 

e REVOKE: The REVOKE statement Is used to remove previously granted permissions. 

e DENY: The DENY statement explicitly prevents certain permissions, overriding any 
grants. 


Example: 


sql 

Copy code 

-- Granting SELECT permission on Employees table to User1 
GRANT SELECT ON Employees TO User1; 


-- Revoking SELECT permission 
REVOKE SELECT ON Employees FROM User1; 


-- Denying INSERT permission 
DENY INSERT ON Employees TO User1; 


46. What are roles in SQL Server and how are they used in T- 
SQL? 


e Definition: Roles are collections of permissions that can be assigned to multiple 
users or groups. They simplify permission management by allowing administrators 
to manage access at a higher level. 

e Types of Roles: SQL Server includes fixed roles (like db_datareader, db_datawriter) and 
user-defined roles that can be customized for specific applications. 

e Assignment: Users can be added to roles to inherit the permissions associated with 
those roles. 


Example: 


sql 

Copy code 

-- Creating a new role 
CREATE ROLE SalesRole; 


-- Adding a user to the role 
EXEC sp_addrolemember 'SalesRole’, 'User1'; 


-- Granting permissions to the role 
GRANT SELECT ON Sales TO SalesRole; 


47. Explain the use of T-SQL statements for managing login 


accounts. 


e CREATE LOGIN: This statement creates a new login for SQL Server, allowing a user 
to authenticate and access the database. 

e ALTER LOGIN: Used to modify existing login properties such as password or default 
database. 

e DROP LOGIN: This statement removes a login from the SQL Server. 


Example: 


sql 

Copy code 

-- Creating a new SQL Server login 

CREATE LOGIN Userl WITH PASSWORD = 'Password123'; 


-- Altering the login to change the password 
ALTER LOGIN User1 WITH PASSWORD = 'NewPassword456'; 


-- Dropping the login 
DROP LOGIN User1; 


48. How can you secure data against SQL injection attacks in 
T-SQL? 


e Parameterized Queries: Using parameters in queries helps prevent SQL injection by 
separating SQL code from data. 

e Stored Procedures: Implementing stored procedures can encapsulate queries and 
reduce the risk of injection. 

e Input Validation: Validate and sanitize user inputs before using them in SQL queries 


to mitigate risks. 
Example (using parameters): 


sql 

Copy code 

-- Using a parameterized query 

DECLARE @LastName VARCHAR(50) = ‘Smith’; 

EXEC sp_executesql N'SELECT * FROM Employees WHERE LastName = @LastName’, N'@LastName 
VARCHAR(50)', @LastName; 


49. What best practices should be followed when writing T- 
SQL code? 


e Use Meaningful Names: Choose clear and descriptive names for tables, columns, 
and variables to improve readability. 
e Commenting: Include comments to explain complex logic and provide context for 


future developers. 
e Consistent Formatting: Follow consistent formatting and indentation to enhance 


code readability and maintainability. 
Example: 


sql 

Copy code 

-- This query retrieves employee details 

SELECT EmployeelD, FirstName, LastName 

FROM Employees 

WHERE DepartmentlID = 1; -- Only for Sales department 


50. How do you write T-SQL code for scalability and 


maintainability? 


e Modular Design: Break complex code into smaller, reusable stored procedures and 
functions to improve maintainability. 

e Avoid Cursors: Favor set-based operations over cursors to enhance performance 
and scalability. 

e Proper Indexing: Implement proper indexing strategies to support scalability as 


data volume grows. 
Example: 
sql 


Copy code 
-- Modular design with a stored procedure 


CREATE PROCEDURE GetEmployeesByDepartment 
@DepartmentID INT 


AS 
BEGIN 


SELECT * FROM Employees WHERE DepartmentID = @DepartmentID; 


END; 


51. Discuss naming conventions and their importance in T- 


SQL. 


Consistency: Following consistent naming conventions across your database makes 
it easier for developers and DBAs to understand and navigate the code. 

Clarity: Clear naming helps convey the purpose of tables, columns, and other 
objects, reducing confusion and improving code readability. 

Standards Compliance: Using established conventions can aid in maintaining 
compliance with organizational or industry standards. 


Example: 


Table names: Customers, Orders 


Column names: FirstName, LastName, OrderDate 


52. How do you ensure that your T-SQL code is readable? 


Indentation: Use proper indentation to distinguish between different code blocks, 
making it easier to follow the flow of logic. 

Commenting: Include comments to describe complex logic or important decisions 
in the code. 

Descriptive Naming: Use meaningful names for variables, procedures, and 


functions to make their purpose clear. 


Example: 


sql 


Copy code 


-- This stored procedure retrieves customer details 
CREATE PROCEDURE GetCustomerDetails 
@CustomerID INT 
AS 
BEGIN 
SELECT * FROM Customers WHERE CustomerlD = @CustomerlD; 
END; 


53. What are dynamic SQL queries and how do you execute 
them in T-SQL? 


e Definition: Dynamic SQL refers to SQL statements that are constructed and 
executed at runtime rather than being hard-coded in the application. 

e Usage: Dynamic SQL is useful for situations where the query structure needs to be 
modified based on user input or other parameters. 

e Execution: You can use the EXEC or sp_executesql command to execute dynamic SQL 


statements. 
Example: 


sql 

Copy code 

DECLARE @SQL NVARCHAR(MAX); 

SET @SQL = N'SELECT * FROM Employees WHERE LastName = "Smith"; 
EXEC sp_executesql @SQL; 


54. How is XML data handled in T-SQL? 


e Data Types: SQL Server provides an XML data type to store XML documents and 
data efficiently. 

e Querying: You can use methods like .query(), .value(), .exist(), and .nodes() to work with 
XML data. 

e XML Indexing: Indexing can be applied to XML columns to improve performance 


on queries involving XML data. 


Example: 


sql 

Copy code 

DECLARE @XMLData XML = 

'<Employees> <Employee> <Name>John</Name> </Employee> </Employees>'; 
SELECT @XMLData.query(‘for $emp in /Employees/Employee return $emp’); 


55. What is the difference between SQL Server temporary 


tables and table variables? 


e Scope: Temporary tables are created in the tempdb database and are accessible to 
any session, while table variables are scoped to the batch or procedure where they 
are defined. 

e Performance: Temporary tables can have indexes and statistics, which can lead to 
better performance for large datasets. Table variables do not have statistics, which 
can affect performance. 

e Rollback Behavior: Changes to temporary tables can be rolled back, while table 
variables cannot be rolled back unless they are part of a transaction. 


Example: 


sql 

Copy code 

-- Temporary table 

CREATE TABLE #TempEmployees (EmployeelD INT, FirstName VARCHAR(S50)); 


-- Table variable 
DECLARE @EmployeeTable TABLE (EmployeelD INT, FirstName VARCHAR(50)); 


56. How do you work with hierarchies and recursive 


relationships in T-SQL? 


e Self-Referencing Tables: You can create a self-referencing table to establish 
hierarchical relationships, such as an employee table with a manager ID. 

e Common Table Expressions (CTEs): Use recursive CTEs to query hierarchical data 
by repeatedly referencing the CTE itself. 

e Use Cases: This approach is useful for representing organizational charts, product 


categories, and similar structures. 
Example: 


sql 
Copy code 
WITH RecursiveCTE AS ( 
SELECT EmployeelD, FirstName, Manager|D 
FROM Employees 
WHERE ManagerlD IS NULL 
UNION ALL 
SELECT e.EmployeelD, e.FirstName, e.ManagerlD 
FROM Employees e 
INNER JOIN RecursiveCTE r ON e.ManagerID = r.EmployeelD 
) 
SELECT * FROM RecursiveCTE; 


57. Explain the use of spatial data types in T-SQL. 


e Definition: Spatial data types (like GEOMETRY and GEOGRAPHY) are used to store 
and manipulate geometric and geographic data in SQL Server. 

e Use Cases: Useful for applications involving location-based services, mapping, and 
geographical analysis. 

e Functions: SQL Server provides various functions for working with spatial data, such 


as calculating distances, intersections, and area. 


Example: 


sql 

Copy code 

DECLARE @Location GEOGRAPHY = GEOGRAPHY::Point(47.6097, -122.3331, 4326); 

SELECT @Location.STDistance(GEOGRAPHY::Point(47.6097, -122.3371, 4326)) AS DistancelnMeters; 


58. What steps would you take to troubleshoot and optimize a 


slow-running T-SQL query? 


e Analyze Execution Plan: Use the execution plan to identify bottlenecks, such as 
table scans or missing indexes. 

e Check Indexing: Ensure that appropriate indexes are in place for the columns used 
in WHERE clauses and JOINs. 

e Query Refactoring: Simplify complex queries, remove unnecessary subqueries, and 


use joins instead of nested queries when possible. 
Example: 


sql 

Copy code 

-- Use of the execution plan to analyze performance 

SET SHOWPLAN_XML ON; -- Enable to view execution plan 
GO 

SELECT * FROM Orders WHERE OrderDate > '2023-01-01'; 
GO 

SET SHOWPLAN_XML OFF; -- Disable after analysis 


59. Explain the use of SQL Server Profiler and Execution Plan 


for performance tuning. 


e SQL Server Profiler: A tool that captures and analyzes events occurring in SQL 
Server. It can help identify slow-running queries and resource-intensive operations. 


e Execution Plan: The execution plan shows how SQL Server processes a query, 
helping to identify performance issues and areas for optimization. 
e Performance Tuning: By analyzing data from both tools, DBAs can make informed 


decisions about indexing, query structure, and server configuration. 


Example: 


e Use Profiler to capture slow query executions and then review the corresponding 


execution plans to identify optimizations. 


60. How do you identify and handle SQL Server blocking 


queries? 


e Identify Blocked Processes: Use dynamic management views (DMVs) like 
sys.dm_exec_requests to identify blocking sessions and the queries causing the block. 

e Resolving Blockages: You can kill the blocking session if it’ s appropriate, or you 
can wait for it to complete if it’ s running a critical operation. 

e Prevention: Optimize queries, use appropriate isolation levels, and ensure that 
long-running transactions are minimized to reduce blocking occurrences. 


Example: 


sql 

Copy code 

-- Identify blocking sessions 

SELECT blocking_session_id, session_id, wait_type, wait_time 
FROM sys.dm_exec_requests 

WHERE blocking_session_id <> 0; 


61. How does T-SQL support data warehousing operations? 


e Data Extraction: T-SQL can be used to extract data from multiple sources for 


loading into a data warehouse using queries and stored procedures. 


e Data Transformation: It allows for data cleansing and transformation operations 
using various functions and conditional logic during the ETL process. 
e Data Loading: T-SQL facilitates loading transformed data into the warehouse 


tables, supporting batch operations for large data volumes. 
Example: 


sql 

Copy code 

-- Example of data extraction and transformation 

INSERT INTO Warehouse.Orders (OrderlD, OrderDate, CustomerID) 
SELECT OrderlD, OrderDate, CustomerID 

FROM Staging.Orders 

WHERE OrderDate >= '2023-01-01'; 


62. Describe the use of partitioning in T-SQL and SQL Server. 


e Definition: Partitioning is the process of dividing a large table into smaller, more 
manageable pieces while still being treated as a single table. 

e Performance: It improves query performance by allowing SQL Server to scan only 
the relevant partitions instead of the entire table. 

e Management: It facilitates easier data management, such as archiving old data by 


simply dropping a partition. 
Example: 


sql 

Copy code 

-- Creating a partitioned table 

CREATE PARTITION FUNCTION MyPartitionFunction (DATE) 
AS RANGE LEFT FOR VALUES ('2022-12-31'); 


CREATE PARTITION SCHEME MyPartitionScheme 
AS PARTITION MyPartitionFunction TO (FG1, FG2); 


63. Explain the ETL (Extract, Transform, Load) process in 
relation to T-SQL scripting. 


e Extract: T-SQL is used to extract data from various sources, such as databases, flat 
files, and APIs. 

e Transform: Data is transformed using T-SQL functions to clean, aggregate, and 
format data as required for analysis. 

e Load: The transformed data is then loaded into a data warehouse or destination 
tables using INSERT, UPDATE, or MERGE statements. 


Example: 


sql 

Copy code 

-- ETL process example 

-- Extracting and transforming data 

INSERT INTO DataWarehouse.Customers (CustomerID, CustomerName) 
SELECT CustomerID, UPPER(CustomerName) FROM Staging.Customers; 


64. How do you enforce business logic within T-SQL scripts? 


e Constraints: Use primary keys, foreign keys, and check constraints to enforce data 
integrity and business rules. 

e Triggers: Implement triggers to enforce business logic during data modification 
events (INSERT, UPDATE, DELETE). 

e Stored Procedures: Encapsulate business logic in stored procedures to ensure 


consistent application of rules. 
Example: 


sql 

Copy code 

-- Trigger example to enforce business logic 
CREATE TRIGGER trgPreventNegativeSalary 
ON Employees 


AFTER INSERT, UPDATE 
AS 
BEGIN 
IF EXISTS (SELECT * FROM inserted WHERE Salary < 0) 
BEGIN 
RAISERROR('Salary cannot be negative.’, 16, 1); 
ROLLBACK TRANSACTION; 
END 
END; 


65. Describe the use of constraints and triggers in enforcing 


integrity. 


e Constraints: Constraints like UNIQUE, CHECK, and FOREIGN KEY ensure that the data 
in the database adheres to specified rules, maintaining referential integrity and 
preventing invalid data. 

e Triggers: Triggers can automatically enforce business rules by executing specified 
actions (like validation or logging) before or after data changes occur. 

e Error Handling: Both constraints and triggers can be used to raise errors, 
preventing invalid operations and ensuring data integrity. 


Example: 


sql 

Copy code 

-- Unique constraint example 

ALTER TABLE Customers ADD CONSTRAINT UQ_CustomerEmail UNIQUE (Email); 


-- Trigger example for logging changes 
CREATE TRIGGER trgLogCustomerUpdate 
ON Customers 
AFTER UPDATE 
AS 
BEGIN 
INSERT INTO CustomerLogs (CustomerID, ChangeDate) 


SELECT CustomerID, GETDATE() FROM inserted; 
END; 


66. What are some ways T-SQL can be used for data 


validation? 


e Constraints: Use CHECK constraints to enforce rules on the values that can be stored 
in a column. 

e Triggers: Implement triggers to validate data before inserting or updating, ensuring 
that the data meets specific criteria. 

e Stored Procedures: Use stored procedures to encapsulate logic that checks data 
integrity before performing operations. 


Example: 


sql 

Copy code 

-- Check constraint example 

ALTER TABLE Orders ADD CONSTRAINT CK_OrderTotal CHECK (TotalAmount >= 0); 


-- Trigger example for validation 
CREATE TRIGGER trgValidateOrderDate 
ON Orders 
BEFORE INSERT 
AS 
BEGIN 
IF EXISTS (SELECT * FROM inserted WHERE OrderDate < '2000-01-01') 
BEGIN 
RAISERROR(‘Order date must be after 2000-01-01.', 16, 1); 
ROLLBACK; 
END 
END; 


67. How does T-SQL work with SQL Server Reporting Services 
(SSRS)? 


e Data Retrieval: T-SQL is used to retrieve data from databases for reporting 
purposes, often in the form of stored procedures. 

e Parameterization: Queries can be parameterized to allow for dynamic report 
generation based on user input. 

e Integration: SSRS can execute T-SQL queries directly, allowing reports to be built 
and generated with live data from SQL Server. 


Example: 


sql 

Copy code 

-- Example stored procedure for SSRS 

CREATE PROCEDURE GetSalesReport 
@StartDate DATE, 
@EndDate DATE 

AS 

BEGIN 
SELECT ProductID, SUM(SalesAmount) AS TotalSales 
FROM Sales 
WHERE SaleDate BETWEEN @StartDate AND @EndDate 
GROUP BY ProductID; 

END; 


68. Discuss the interaction between T-SQL and SQL Server 


Integration Services (SSIS). 


e Data Movement: SSIS uses T-SQL for data extraction, transformation, and loading 
from various sources into SQL Server. 

e Control Flow: T-SQL scripts can be executed as tasks within SSIS packages to 
perform operations during data flow processes. 


e Error Handling: SSIS can handle errors in T-SQL scripts and take actions such as 


logging errors or sending alerts. 
Example: 


e AnSSIS package might use a T-SQL task to call a stored procedure that processes 
and loads data into a warehouse. 


69. Explain how T-SQL scripts can be used within SQL Server 
Agent jobs. 


e Scheduling: T-SQL scripts can be scheduled to run at specific intervals or times 
using SQL Server Agent jobs. 

e Automation: Jobs can automate routine tasks such as backups, data imports, and 
report generation. 

e Notifications: SQL Server Agent can be configured to send alerts or notifications 
based on the job's success or failure. 


Example: 
e A SQL Server Agent job could run a T-SQL script nightly to back up a database: 


sql 
Copy code 
BACKUP DATABASE MyDatabase TO DISK = 'D:\Backups\MyDatabase.bak’; 


70. How can T-SQL be used for data aggregation and 


summary? 


e Aggregate Functions: T-SQL provides aggregate functions like SUM(), AVG(), 
COUNT(), MIN(), and MAX() to perform calculations on groups of rows. 

e GROUP BY Clause: You can group results by one or more columns to get summary 
information for those groups. 


e HAVING Clause: Use the HAVING clause to filter results based on aggregate values. 


Example: 


sql 

Copy code 

SELECT ProductID, SUM(SalesAmount) AS TotalSales 

FROM Sales 

GROUP BY ProductID 

HAVING SUM(SalesAmount) > 10000; -- Filter groups with total sales over 10,000 


71. Discuss the capabilities of T-SQL for trend analysis. 


e Time Series Analysis: T-SQL can perform calculations over time series data to 
identify trends using window functions like RANK(), LEAD(), and LAG(). 

e Aggregation: Aggregate functions can summarize data over different time periods, 
such as daily, monthly, or yearly. 

e Comparative Analysis: T-SQL allows for comparison between different periods 
using conditional aggregation and subqueries to identify trends and patterns. 


Example: 


sql 
Copy code 
-- Example of trend analysis 
SELECT 
YEAR(OrderDate) AS Year, 
MONTH(OrderDate) AS Month, 
SUM(TotalAmount) AS MonthlySales 
FROM 
Sales 
GROUP BY 
YEAR(OrderDate), MONTH(OrderDate) 
ORDER BY 
Year, Month; 


72. How is T-SQL used to prepare data for business 


intelligence and analytics? 


e Data Transformation: T-SQL can be used to transform raw data into a structured 
format suitable for analysis, including cleaning and aggregating data. 

e Creating Views: T-SQL allows you to create views that present data in a format that 
is easier for analysts to query without altering the underlying tables. 

e ETL Processes: T-SQL is commonly used in ETL processes to load data into data 


warehouses, making it available for business intelligence tools. 
Example: 


sql 
Copy code 
-- Creating a view for easier access to sales data 
CREATE VIEW vw_SalesSummary AS 
SELECT 
ProductID, 
SUM(SalesAmount) AS TotalSales, 
COUNT(OrderlD) AS TotalOrders 
FROM 
Sales 
GROUP BY 
ProductlD; 


73. What are some of the new T-SQL features in the latest 


version of SQL Server? 


e STRING_AGG: This function allows for easy concatenation of string values from 
multiple rows into a single string with a specified separator. 

e FORMAT: A function that enables formatting of date and time values or numbers 
with culture-specific formats. 

e SELECT INTO: Enhancements to the SELECT INTO statement to support the creation 
of more complex table structures with additional constraints. 


Example: 


sql 
Copy code 
-- Example of STRING_AGG 
SELECT 
CustomerID, 
STRING_AGG(ProductName, ', ') AS PurchasedProducts 
FROM 
Orders 
JOIN 
Products ON Orders.ProductID = Products.ProductID 
GROUP BY 
CustomerID; 


74. Discuss how T-SQL has evolved to work with big data and 


in-memory technologies. 


e PolyBase: T-SQL has been enhanced with PolyBase, allowing SQL Server to query 
big data stored in Hadoop and Azure Blob Storage directly using T-SQL. 

e In-Memory OLTP: T-SQL supports in-memory tables and stored procedures that 
can significantly improve performance for transactional processing. 

e Hybrid Data Management: T-SQL can now interact with data stored in both 
relational and non-relational databases, allowing for hybrid analytics solutions. 


Example: 


sql 

Copy code 

-- Example of querying external data using PolyBase 
SELECT * 

FROM EXTERNAL TABLE BigDataExternalTable; 


75. How does T-SQL support cloud scenarios with Azure SQL 


Database? 


e Scalability: T-SQL is used in Azure SQL Database to automatically scale resources 
based on demand, enabling efficient resource management. 

e Built-in Features: Azure SQL Database includes built-in features like geo-replication 
and automated backups, which can be managed using T-SQL. 

e Hybrid Solutions: T-SQL can integrate with on-premises databases and cloud 
databases for hybrid data solutions, allowing for seamless data flow between 


environments. 
Example: 


sql 

Copy code 

-- Example of creating an Azure SQL Database 
CREATE DATABASE MyCloudDatabase; 


76. Explain strategies for handling large-volume data updates 
and deletes in T-SQL. 


e Batch Processing: Break large updates or deletes into smaller batches to minimize 
locking and logging overhead. 

e Using Temporary Tables: Store data to be updated or deleted in a temporary table, 
and then perform the operation in a single pass. 

e Transactional Control: Use transactions to ensure data integrity and allow for 


rollback in case of errors during large operations. 
Example: 


sql 

Copy code 

-- Batch delete example 

DECLARE @BatchSize INT = 1000; 


WHILE (1 = 1) 
BEGIN 

DELETE TOP (@BatchSize) FROM LargeTable WHERE Condition = 'OldData’; 

IF @@ROWCOUNT < @BatchSize BREAK; -- Exit loop if no more rows to delete 
END; 


77. How do you use T-SQL to handle duplicate record 


scenarios? 


e Identifying Duplicates: Use the ROW_NUMBER( function to identify and categorize 
duplicate records based on specific columns. 

e Removing Duplicates: Write a query that retains one copy of the duplicate and 
deletes the others using a CTE or subquery. 

e Preventing Duplicates: Implement UNIQUE constraints on relevant columns to 
prevent the insertion of duplicate records. 


Example: 


sql 
Copy code 
-- Removing duplicates example 
WITH CTE_Duplicates AS ( 
SELECT *, ROW_NUMBER() OVER (PARTITION BY Column1, Column2 ORDER BY (SELECT NULL)) 
AS RowNum 
FROM MyTable 


) 
DELETE FROM CTE_Duplicates WHERE RowNum > 1; -- Keep the first instance 


78. What is a T-SQL Merge statement and how is it used? 


e Definition: The MERGE statement allows you to perform INSERT, UPDATE, or DELETE 
operations in a single statement based on the results of a join between a source and 
a target table. 

e Efficiency: It streamlines complex operations into a single command, improving 
readability and maintainability of the code. 


e Use Cases: Commonly used in scenarios where you need to synchronize two tables 
or update records based on new incoming data. 


Example: 


sql 
Copy code 
-- MERGE example 
MERGE INTO TargetTable AS target 
USING SourceTable AS source 
ON target.ID = source.ID 
WHEN MATCHED THEN 
UPDATE SET target.Column1 = source.Column1 
WHEN NOT MATCHED BY TARGET THEN 
INSERT (ID, Column1) VALUES (source.ID, source.Column1); 


79. What tools and techniques are available for testing T-SQL 


code? 


e SQL Server Management Studio (SSMS): Use SSMS to write and execute T-SQL 
scripts and query the database for results. 

e SQL Server Profiler: This tool helps track and analyze T-SQL execution and 
performance, allowing you to identify slow queries or problematic execution plans. 

e Unit Testing Frameworks: Use frameworks like tSQLt to write and execute unit tests 
for T-SQL code, ensuring code quality and reliability. 


Example: 


e Asimple unit test can be written using tSQLt to verify that a stored procedure 
returns the expected results. 


80. How can you debug a stored procedure in SQL Server 
Management Studio (SSMS)? 


e Breakpoints: Set breakpoints in the stored procedure code to pause execution at 
specific lines for inspection. 

e Print Statements: Use PRINT statements to output variable values and messages at 
runtime for tracing logic flow and values. 

e SQL Server Profiler: Monitor the execution of the stored procedure using SQL 
Server Profiler to view performance metrics and execution paths. 


Example: 


sql 

Copy code 

-- Debugging example with PRINT statements 

CREATE PROCEDURE MyProcedure 

AS 

BEGIN 
DECLARE @Value INT = 10; 
PRINT 'Value before operation: ' + CAST(@Value AS NVARCHAR(10)); 
-- Perform operations 

END; 


81. Discuss how assertions and checkpoints can be used in T- 
SQL scripts. 


e Assertions: T-SQL does not have built-in assertion functionality, but you can use 
conditional logic (like IF statements) to verify that certain conditions are met, which 
can simulate assertions in code. 

e Checkpoints: Checkpoints in SQL Server force a write of all dirty pages to disk. This 
is important for recovery processes and can be managed using the CHECKPOINT 
command. 


e Use Cases: Assertions can help in validating business logic within stored 
procedures, while checkpoints can optimize performance during long-running 


transactions. 
Example: 


sql 
Copy code 
-- Example of a conditional assertion 
IF (SELECT COUNT(*) FROM MyTable) = 0 
BEGIN 
RAISERROR('No records found in MyTable’, 16, 1); 
END; 


82. Discuss how to work with different date and time data 


types in T-SQL. 


e Data Types: T-SQL supports several date and time data types, including DATE, TIME, 
DATETIME, DATETIME2, and SMALLDATETIME, allowing you to choose based on 
precision and range. 

e Functions: Use functions like GETDATE(), SYSDATETIME(), and DATEDIFF() to work with 
dates, calculate intervals, and perform date arithmetic. 

e Formatting: The FORMAT() function can be used to convert date and time values 
into specific string formats, useful for reporting. 


Example: 


sql 

Copy code 

-- Example of working with date functions 

SELECT 
GETDATE() AS CurrentDateTime, 
DATEADD(DAY, 30, GETDATE()) AS FutureDate, 
DATEDIFF(DAY, '2023-01-01', GETDATE()) AS DaysSinceStart; 


83. How do you handle time zones in T-SQL? 


e Data Types: Use DATETIMEOFFSET to store date and time values along with the time 
zone offset, allowing for accurate time representation across different regions. 

e AT TIME ZONE: The AT TIME ZONE clause can be used to convert DATETIME or 
DATETIMEOFFSET values to different time zones. 

e Handling Conversions: Always be mindful of time zone differences when 
performing date and time calculations to ensure accurate reporting and data 
integrity. 


Example: 


sql 

Copy code 

-- Example of converting time zones 

DECLARE @LocalTime DATETIMEOFFSET = SYSDATETIMEOFFSET(); 
SELECT @LocalTime AT TIME ZONE ‘Pacific Standard Time’ AS PST_Time; 


84. Provide examples of common date and time-related 
functions in T-SQL. 


e GETDATE(): Returns the current date and time. 
e DATEDIFF(): Calculates the difference between two dates. 
e DATEADD(): Adds a specified time interval to a date. 


Example: 


sql 

Copy code 

-- Example of using date functions 

SELECT 
GETDATE() AS CurrentDateTime, 
DATEDIFF(DAY, '2024-01-01', GETDATE()) AS DaysSince, 
DATEADD(MONTH, 1, GETDATE()) AS NextMonthDate; 


85. How does T-SQL accommodate working with JSON data? 


e JSON Functions: T-SQL includes functions like FOR JSON, OPENJSON, and 
JSON_VALUE() to parse and manipulate JSON data directly in queries. 

e Storing JSON: You can store JSON data in NVARCHAR columns and use T-SQL 
functions to query and manipulate this data as needed. 

e Integration: T-SQL's ability to work with JSON makes it easier to integrate with web 
applications and APIs that return JSON-formatted data. 


Example: 


sql 

Copy code 

-- Example of using OPENJSON to parse JSON data 

DECLARE @json NVARCHAR(MAX) = '{"name": "John", "age": 30}'; 

SELECT * FROM OPENJSON(@json) WITH (name NVARCHAR(50), age INT); 


86. What support does T-SQL offer for working with binary 
and large objects (BLOBs)? 


e Data Types: T-SQL supports VARBINARY(MAX) for storing binary data, which can 
include images, documents, and other file types. 

e Functions: Use functions like CAST() and CONVERT() to manipulate binary data types. 

e Storing and Retrieving: You can insert and select BLOBs using standard INSERT and 
SELECT statements, often utilizing FILESTREAM for larger objects. 


Example: 


sql 

Copy code 

-- Example of inserting and selecting BLOB data 

DECLARE @FileData VARBINARY(MAX); 

SET @FileData = (SELECT BulkColumn FROM OPENROWSET(BULK 'C:\Path\To\Filejpg’, 
SINGLE_BLOB) AS File); 

INSERT INTO MyTable (ImageColumn) VALUES (@FileData); 


87. Discuss the use of UDT (User-Defined Types) in T-SQL. 


e Definition: User-Defined Types (UDTs) allow you to create custom data types based 
on existing SQL Server types, providing better data encapsulation and readability. 

e Implementation: UDTs can be created using CREATE TYPE and can be used in table 
definitions, parameters, and variables. 

e Benefits: They promote code reuse and make schema changes easier by 
encapsulating complex data structures. 


Example: 


sql 

Copy code 

-- Example of creating a User-Defined Type 

CREATE TYPE Address AS TABLE (Street NVARCHAR(100), City NVARCHAR(50), ZipCode 
NVARCHAR(10)); 

DECLARE @MyAddress Address; 

INSERT INTO @MyAddress VALUES ('123 Main St’, ‘Anytown’, '12345'); 


88. How do you manage T-SQL script deployments across 


different environments? 


e Source Control: Use version control systems like Git to manage T-SQL scripts, 
allowing for tracking changes and collaborating effectively. 

e Database Projects: Utilize SQL Server Data Tools (SSDT) for creating database 
projects that can be deployed across different environments with build and publish 
features. 

e Automation: Implement CI/CD pipelines using tools like Azure DevOps or Jenkins 
to automate deployment processes and ensure consistency across environments. 


Example: 


e A simple script to deploy a stored procedure might be executed through an 
automated pipeline as part of the CI/CD process. 


89. Discuss version control practices for T-SQL scripts. 


e Repository Management: Store T-SQL scripts in a centralized repository (like Git) to 
facilitate collaboration and change tracking. 

e Branching and Merging: Use branching strategies to work on features or fixes 
independently, merging changes back to the main branch when complete. 

e Commit Messages: Write meaningful commit messages that describe the purpose 
of changes to maintain a clear history of the codebase. 


Example: 


sh 

Copy code 

# Example Git commands 

git add my_script.sq| 

git commit -m "Added new stored procedure for customer reports" 
git push origin main 


90. How do you automate common database administration 
tasks with T-SQL? 


e Scheduled Jobs: Use SQL Server Agent to schedule T-SQL scripts to run at specified 
intervals for tasks like backups and maintenance. 

e Stored Procedures: Create stored procedures that encapsulate repetitive tasks, 
making them easier to manage and execute. 

e Alerts and Notifications: Set up alerts based on SQL Server events to automate 
responses to issues like job failures or performance degradation. 


Example: 


sql 

Copy code 

-- Example of creating a SQL Server Agent job for backups 
EXEC msdb.dbo.sp_add_job @job_name = 'BackupDatabase’; 
-- Add steps and schedules to the job as needed 


91. Discuss the T-SQL scripts for backing up and restoring SQL 


Server databases. 


e Backup: Use the BACKUP DATABASE command to create a backup of the database. 
You can specify the backup file location and other options, such as compression. 

e Restore: Use the RESTORE DATABASE command to restore a database from a backup. 
You can also specify options like WITH RECOVERY or WITH NORECOVERY for point-in- 
time recovery. 

e Backup Types: Understand different types of backups—tull, differential, and 
transaction log backups—and use them according to your recovery strategy. 


Example: 


sql 

Copy code 

-- Example of backing up a database 
BACKUP DATABASE MyDatabase 

TO DISK = 'C:\Backups\MyDatabase.bak' 
WITH COMPRESSION; 


-- Example of restoring a database 
RESTORE DATABASE MyDatabase 

FROM DISK = 'C:\\Backups\MyDatabase.bak' 
WITH RECOVERY; 


92. Explain how to monitor SQL Server health with T-SQL 
scripts. 
e Dynamic Management Views (DMVs): Use DMVs like sys.dm_exec_requests, 


sys.dm_os_waiting_tasks, and sys.dm_exec_sessions to monitor current activity and 


performance. 


e Performance Metrics: Query DMVs to collect performance metrics over time, such 
as CPU usage, memory consumption, and blocking sessions. 

e Alerts and Reporting: Create alerts based on specific thresholds (e.g., high CPU 
usage) and schedule reports to monitor SQL Server health regularly. 


Example: 


sql 

Copy code 

-- Example of monitoring active sessions 
SELECT * FROM sys.dm_exec_sessions 
WHERE is_user_connected = 1; 


93. Discuss the use of output parameters in stored 


procedures. 


e Output Parameters: Stored procedures can define parameters as output 
parameters, allowing you to return values to the calling program after execution. 

e Data Retrieval: Use output parameters to retrieve calculated values or status 
indicators from within the stored procedure. 

e Multiple Values: You can define multiple output parameters in a stored procedure 


to return different types of information. 
Example: 


sql 
Copy code 
-- Example of a stored procedure with an output parameter 
CREATE PROCEDURE GetEmployeeCount 
@DepartmentiD INT, 
@EmployeeCount INT OUTPUT 
AS 
BEGIN 
SELECT @EmployeeCount = COUNT(*) 
FROM Employees 


WHERE DepartmentID = @DepartmentID; 
END; 


-- Calling the stored procedure 

DECLARE @Count INT; 

EXEC GetEmployeeCount @DepartmentID = 1, @EmployeeCount = @Count OUTPUT; 
SELECT @Count AS TotalEmployees; 


94. How do dynamic stored procedures work? 


e Dynamic SQL: Dynamic stored procedures allow you to construct SQL queries 
dynamically at runtime using EXEC or sp_executesal. 

e Flexibility: This approach provides flexibility in executing different queries based on 
input parameters, enabling conditional logic in stored procedures. 

e Security Considerations: Be cautious of SQL injection risks when using dynamic 


SQL. Always validate and sanitize inputs. 
Example: 


sql 
Copy code 
-- Example of a dynamic SQL query in a stored procedure 
CREATE PROCEDURE SearchEmployees 
@SearchTerm NVARCHAR(50) 
AS 
BEGIN 
DECLARE @SQL NVARCHAR(MAX); 
SET @SQL = 'SELECT * FROM Employees WHERE Name LIKE "%' + @SearchTerm + '%'"; 
EXEC sp_executesq! @SQL; 
END; 


95. How can you manage transaction scope within a stored 


procedure? 


e BEGIN TRANSACTION: Use the BEGIN TRANSACTION statement to start a 
transaction, ensuring that multiple operations are treated as a single unit of work. 

e COMMIT and ROLLBACK: Use COMMIT to save changes if all operations succeed, 
and ROLLBACK to undo changes if an error occurs, maintaining data integrity. 

e Error Handling: Implement error handling to catch exceptions and manage 


transaction flow effectively using TRY...CATCH. 
Example: 


sql 
Copy code 
-- Example of managing transactions in a stored procedure 
CREATE PROCEDURE TransferFunds 
@FromAccount INT, 
@ToAccount INT, 
@Amount DECIMAL(10, 2) 
AS 
BEGIN 
BEGIN TRY 
BEGIN TRANSACTION; 


UPDATE Accounts SET Balance = Balance - @Amount WHERE AccountID = @FromAccount; 
UPDATE Accounts SET Balance = Balance + @Amount WHERE AccountID = @ToAccount; 


COMMIT TRANSACTION; 

END TRY 

BEGIN CATCH 
ROLLBACK TRANSACTION; 
DECLARE @ErrorMessage NVARCHAR(4000) = ERROR_MESSAGE(); 
RAISERROR(@ErrorMessage, 16, 1); 

END CATCH; 

END; 


96. How do you document your T-SQL code for team 


collaboration? 


e Inline Comments: Use -- for single-line comments and /*...*/ for multi-line 
comments to explain complex logic or provide context in your code. 

e Code Structure: Organize your code with consistent indentation, naming 
conventions, and modular functions or stored procedures to improve readability. 

e Documentation Standards: Establish documentation standards within the team, 
including how to comment on functions, procedures, and table structures to ensure 
consistency. 


Example: 


sql 
Copy code 
-- Example of inline comments in T-SQL 
CREATE PROCEDURE GetEmployeeDetails 
@EmployeelD INT 
AS 
BEGIN 
-- Retrieve employee details based on EmployeelD 
SELECT * FROM Employees WHERE EmployeelD = @EmployeelD; 
END; 


97. Discuss the role of code reviews in the T-SQL development 


process. 


e Quality Assurance: Code reviews help identify potential issues and improve code 
quality by having peers assess the code for best practices and potential bugs. 

e Knowledge Sharing: They promote knowledge sharing among team members, 
allowing junior developers to learn from more experienced colleagues and ensuring 
consistency in coding standards. 


e Documentation: Code reviews can serve as a form of documentation for design 
decisions and implementation details, providing context for future maintainers of 


the code. 


Example: 


e A regular schedule for code reviews can be established, such as after every sprint or 


major feature development cycle, to maintain quality and share knowledge. 


98. How would you design a T-SQL solution for a banking 


transaction system? 


e Database Schema: Design a schema with tables like Accounts, Transactions, and Users 
to capture essential information about accounts and transaction history. 

e Stored Procedures: Implement stored procedures for core operations such as 
transferring funds, checking balances, and generating transaction reports to 
encapsulate business logic. 

e Transactions and Security: Ensure that all financial transactions are wrapped in 
transactions to maintain atomicity, and implement security measures like user 
authentication and authorization to protect sensitive data. 


Example: 


sql 
Copy code 
-- Example of a simple schema for a banking system 
CREATE TABLE Accounts ( 
AccountID INT PRIMARY KEY, 
UserlD INT, 
Balance DECIMAL(10, 2) 


CREATE TABLE Transactions ( 
TransactionID INT PRIMARY KEY, 
AccountID INT, 


TransactionDate DATETIME, 

Amount DECIMAL(10, 2), 

TransactionType NVARCHAR(10) -- 'Deposit' or 'Withdraw' 
i 


99. Provide a T-SQL solution for reporting top N customers by 


sales. 


e Query Design: Use a SELECT statement with GROUP BY and ORDER BY to aggregate 
sales data and rank customers based on total sales. 

e Limiting Results: Use the TOP clause or window functions to return only the top N 
customers. 

e Dynamic Reporting: Consider parameters to allow flexibility in reporting, such as 
specifying the number of top customers to return. 


Example: 


sql 

Copy code 

-- Example of reporting top N customers by sales 
DECLARE @TopN INT = 10; 


SELECT TOP(@TopN) 
c.CustomerlID, c.Name, SUM(o.TotalAmount) AS TotalSales 
FROM 
Customers c 
JOIN 
Orders o ON c.CustomerlD = 0.CustomerlD 
GROUP BY 
c.CustomerlD, c.Name 
ORDER BY 
TotalSales DESC; 


100. Discuss how you would use T-SQL to identify and resolve 


data integrity issues. 


e Data Validation: Regularly run queries to identify duplicate records, null values in 
non-nullable columns, or invalid data formats using constraints and checks. 

e Using Transactions: Implement transactions when making bulk updates or 
deletions to ensure data integrity is maintained, allowing for rollbacks if issues arise. 

e Automated Checks: Schedule jobs to perform integrity checks and generate reports 


for review, allowing for timely resolution of any issues identified. 
Example: 


sql 
Copy code 
-- Example of identifying duplicate records 
SELECT 
CustomerlD, COUNT(*) AS DuplicateCount 
FROM 
Customers 
GROUP BY 
CustomerID 
HAVING 
COUNT(*) > 1; 


